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■^tpJ^^ 100~300j[z mO^-g-^ig&TlS 6 4. 58 UX. ^/Wt 
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m^m^^xfz. (iiiiMi4)o 
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jE@'a-^J2oas-r^i^*)iE@MS^^ll::^-f-iple:s 9. 3 9. 6 
10. Og. 10. 3g^ 10. 6g, 8. 7g. *5J;Ofio. 9st-t^:zt 

m-}-iir^xmmm 14^ mm\z.m a j^r/^i; v wM^m^ vit immm 1 5 , 

iti^, 0. 5 2 i:, ^|5:|g§g(D^ffl;Sr^x./tttlfe0!l6(D«^, lOOOmAcD;^ 

iEm\^^ii>^^mi^ui^<DiEms<^m(Dii^mi^M-r?>it:i!>K o. is 
mm m^^m u < m^i^ uxv ^ 

^B:^fcitmM 6 <Dm^^ 15 0 m A <Di5cm^»*3 J: xMim ^t^m U < MiP" UT 

20 V^5„ 
25 LTV^So 

49 



wo 02/41422 



PCT/JPOl/10050 



imMm 2 0 ~ 2 2is^niiMm s ) 

^OWft%^ 2. 7Kft%, 8. 10. 8K»%i:-t-5::ti:x 

•1-5 4 0 nm.%Wkm<r>imi\^^ v ^j>>yii.mm^ 2 . 3 3 . 5 5 . 

TJ\^ti y Lfc (HJfSM 2 0 . HlfeM 2 1 . HJSM 2 2 . HiISsM 8 )„ 
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-O^ llO jlO 1^ IC0 |tO 



CO 



^ liiS Icq ico 
CO Icq I vH 




CO ICO Ico Icq Ico 



14^ 
to 



lO 



CO Uo 
c4|co 



c4 



CO 00 03 

idled 



II 



OltH 

N Icq 



id 
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i'^mm 2 3 ~ 2 4 *3 i t>*tt:i|!^M 9 ) 

m^thit^3mT^i-:ij vmM^. tfi^'nmmm 2 3 . mmm 2 4 ^fc. 

* 











ISOmA 


lOOOoiA 


ISOmA 


1000mA 














mm 


mmm 








(mA 


(mA 


(mA 




(%) 








h) 


h) 


h) 


(%) 








22% 


2192 


1994 


1359 


91 


62 


sijfe^y 2 3 


^MN i 


22% 


2192 


1972 


1315 


90 


60 


MMm 2 4 


0 


22% 


2192 


1929 


1271 


88 


58 






22% 


2192 


1819 


1140 


83 
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2 4 J*. l^(DiiMM 9iZ< P^^^ 15 0 inAioXXJ^l 000 m.A(DWcm^ 

5 i:fcJ;5o 

iMMM 2 5) 

TK^-fb^ y -J^/^m^ ^ 2 3 S'Cx it^^ 1 0 Q • c m) 9 OMMUi^^ 

10 ni&j^Tfe 5 . 4 srjEin X.T 1 0 ^mmwm^-r s « 

2feV>T?, ^LOjl-g-!^^^! 3. 3mm, P^=g9. Omm, 1 3. 

15 A^<^i^^ 

0 0 3 K*lHSi^-^tf 1 0 0~3 0 0 /xmOM^a-^i^^e 4. 5 8KS 

20 — ^ibM^^ 3 . 5 WAVo^^m Ufc 3 5k4%t^7K^'fb^ y A;!ic^ 

3 5 TKH-fbx h 7 t/^^^'VT ^-^^ !> A 0 . 0 0 0 6 KAIfPSrAnx.. 1 

;t5i:i:t>tc:, 200xlO«Pa (ISOmmHg) OT<^^^^^"eiti^ • 

25 Jg-g-U 13. SxlO^Pa ( 1 O mmH g ) ^T<^^ff JtfcBT* 5 
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iMMm 2 6 ^ 3 2 s ^fo ^XJ^itmM 1 0 , 11) 

/^*5, m 7 iat. MMM 2 5 (Dm^^^ii>X%Bt:7r:-to 



urn 










CC) 


(Q • c m) 




MW0^2 5 


2 3 5 


1 0 




mmm2 6 


2 3 5 


3 




mmm 2 7 


2 3 5 


3 0 




mmm 2 s 


2 3 5 


5 0 




mmm 2 9 


2 3 5 


10 0 




niis^j 3 0 


2 3 5 


1 0 




3 1 


2 0 0 


9 0 




^ife^J 3 2 


2 6 0 


3 0 




Msli^fd 1 0 


2 8 0 


3 0 




it^m 1 1 


18 0 


1 5 





2 0'C©iaft#ffl^T"C> 1 5 0mA, L< « 1 0 0 OmACD^MM 
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[«8] 







loUniA 


lUUUmia 


loUinA 






9 9 0 0 


1 Q Q 

J. ^ 


1 ^ R n 

J. 0 0 L/ 


Q 1 


D 0 


Hifi^J 2 6 


2 15 0 


19 6 2 


13 7 7 


9 3 


6 5 


mmm 2 7 


2 10 5 


19 6 6 


12 8 8 


9 1 


6 0 


^JfeW 2 8 


2 15 0 


19 3 3 


12 0 1 


9 0 


5 5 


nis^y 2 9 


2 15 0 


19 2 1 


110 3 


8 9 


5 1 


^^Ms 0 


2 2 2 0 


19 9 8 


14 0 3 


9 0 


6 3 


Hife^?!! 3 1 


2 15 0 


19 3 5 


1118 


9 0 


5 2 


^JSM 3 2 


2 10 0 


19 11 


12 6 0 


9 1 


6 0 


J;b|!l5^!tJ 1 0 


2 15 0 


5 0 8 


2 10 


2 3 


4 


tt^m 1 1 


2 15 0 


15 7 0 


8 5 5 


7 3 


4 0 



"C 2 0 m^m. Vtz.m^ l 5 O m a H •^tm.^'^tz. t # (7)ftJffl^ft , 2 5 

10 0%^ Lfc^^> HJi^d 3 0 (Om^ 9 5 ^ X . :i<^)+B»«x r 

(HJiSM 3 3 ) 

^-(1:= y 9 0 Ha^tc, itmmWi^ 3 . 4 m v g <^)ii^)^* 5 . 4 s 
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^^V>-C. :i(Dmi'^^^^^l 3. 3mm. F^M9. 0mm. (S^) 1 3. 
5 7 mm© ^R1^it^lc:JnJEE^?f0 LT. M-^^J-^ U^yV Srf^Mi- 5 » 

0 3 WMU^-^t^W-i^^ 100~300At m©ffi|&^:^l[5&5|5 6 4 . 5 8 S*|fP 

5 tK^^I^t^ h 7 Zf^fVT >'^=^^M> 0 . 0 0 0 6 mMU^M^. 1 0 

15 :^?>tti>K, 200X1 0^Pa (1 5 OmmHg) £;T(^iM^^li-eMi# • 
iS-a-U $bi-> 13. 3X10 = Pa (lOmmHg) £^T<^>^^^^li-C 5 

ikmfikt:mi^±xito 

(MMM 3 4~ 3 9 . ioXUIAMM 12, 13) 

25 — J^cm?&S:f^MUfc, 
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(mVg) 




iiMm 1 2 


0. 9 


8. 1 


^Mms 3 


3. 4 


8. 1 




1. 7 


8. 1 


^Mm 3 5 


1 4 


8. 1 


6 


3 0 


8. 1 


^Jfe«Rl3 7 


8 0 


8.1 


IIJ(&0y 3 8 


14 5 


8. 1 


^ife^s 9 


2 7 0 


8. 1 


VMmi 3 


3 2 0 


8. 1 



2 0'C(^iaS#fflMT'e> 1 5 OmA^ t> L< 1 0 O 0 mA(DMMi^McW,^ff 
10 [*10] 







150mA 


lOOOmA McM 


ISOmA ^i^^ 


lOOOmA fijffl 




(niAh) 




^S(inAh) 








JtlJs^aj 1 2 


2 12 6 


18 11 


4 5 1 


8 5. 


2 


2 1. 2 


MM^i 3 3 


2 12 6 


18 5 6 


8 8 2 


8 7. 


3 


4 1. 5 




2 12 6 


19 11 


1118 


8 9. 


9 


5 2. 6 


mMM 3 5 


2 12 6 


19 6 0 


12 8 4 


9 2. 


2 


6 0.4 


MMms 6 


2 12 6 


19 8 1 


13 4 1 


9 3. 


2 


6 3. 1 


mMM 3 7 


2 12 6 


19 4 5 


13 2 9 


9 1. 


5 


6 2.5 


l|ji&^3 8 


2 12 6 


18 7 3 


12 6 9 


8 8. 


1 


5 9. 7 


Hife^!) 3 9 


2 12 6 


16 8 4 


118 4 


7 9. 


2 


5 5.7 


tb^mi 3 


2 12 6 


15 6 3 


10 6 3 


7 3. 


5 


5 0.2 



I. 0~3 0 Om^/gO^-^ 1 5 0 mAS.tJ« 1 0 0 0 mA<Z> 
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(lliS^j4 0 ~4 2 . RUit^m 14, 15) 
15 Jfe*3, *1 If*, Illfe^jS 6 (DWi^h^XTfi-t. 



mi 1] 















]t^«»J 1 4 


3 0 


2. 7 


^iS^j 4 0 


3 0 


5. 4 


MMm 3 6 


3 0 


8. 1 


IIJfeM4 1 


3 0 


10.8 


MMm 4 2 


3 0 


13.5 


1 5 


3 0 


16. 2 



20 2 cc^tajf^H^T-c, 1 5 omA, u< 1 0 0 0iiiA<ommmMcMt:n 

58 



wo 02/41422 PCT/JPOl/10050 



mi 2] 







ISOmA ^[M 


1000mA WiM 


150mA 




1000mA 




(mAh) 


^ft(mAh) 


^4 (mAh) 


mmm 


(%) 






2 2 5 7 


16 0 7 


4 7 9 


7 1 


. 2 


2 1. 2 


MMm 4 0 


2 19 2 


19 13 


1116 


8 7 


. 3 


5 0.9 


6 


2 12 6 


19 8 1 


13 4 1 


9 3 


. 2 


6 3. 1 


MM0i 4 1 


2 0 6 0 


19 2 0 


12 18 


9 3 


. 2 


5 9.1 


MM0i'i 2 


19 9 4 


18 6 1 


10 6 7 


9 3 


. 3 


5 3. 5 


ttf^m 1 5 


19 2 9 


17 5 9 


7 5 3 


9 1 


. 2 


3 9. 3 



~ 1 5 M*%<^4i'a'te:i^'<T. 2. 7 K«:%<D#^ (ifc^M i 4 ) fi. l 5 Om 

3~4 9) 

^> S.t/tb^®5K:65 2 7 Om V g <Z)li&^3^^Sr^ l 1 ic^-f-J; 5 ^feiMit (® 
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tb^ffi^ 14m 2/ g OH 


tb^ffi© 270m V g (Dm 




MMI^i 3 5 


10 0 


0 


8. 1 


MMM 4 3 


8 0 


2 0 


8. 1 


4 


7 0 


3 0 


8. 1 


Mtkm 4 5 


6 0 


4 0 


8. 1 


mmm 4 e 


5 0 


5 0 


8. 1 


Mmm4 7 


4 0 


6 0 


8. 1 


HlfeM 4 8 


3 0 


7 0 


8. 1 


MMm 4 9 


2 0 


8 0 


8. 1 


^I&0!i3 9 


10 0 


0 


8. 1 



2 O X^CDU&mm^TX^ 15 0 mAs t>U<filOOO m AO^m^iS^feMSrfT 
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ISOmA 
^SdnAh) 


lOOOmA tkW. 
^S:(mAh) 


150mA 


1000mA 

mmmi%) 


MM^m 3 5 


2 12 6 


19 6 0 


12 8 4 


9 2.2 


6 0.4 


mmm 4 s 


2 12 6 


19 7 7 


13 2 9 


9 3. 0 


6 2.5 




2 12 6 


2 0 11 


13 6 7 


9 4.6 


6 4.3 




2 12 6 


2 0 3 7 


14 2 6 


9 5. 8 


6 7. 1 


mmm4 e 


2 12 6 


2 0 4 9 


14 7 5 


9 6. 4 


6 9. 4 


mmm4 ? 


2 12 6 


2 0 2 6 


14 6 5 


9 5. 3 


6 8. 9 


mfe^4 8 


2 12 6 


19 8 3 


14 16 


9 3.3 


6 6. 6 


mMm4 9 


2 12 6 


18 9 2 


13 4 1 


8 9. 0 


6 3. 1 


IIM^S 9 


2 12 6 


16 8 4 


118 4 


7 9.2 


5 5. 7 



5 15 0 mA, 10 0 Om.ACOMM^MRXMim^ii^^itL'X^^^^o 

10 — 2 7 0 m V g i: A/ if^^f^^m^ immm a 

9, IIJfeM4 9) 15 0 mA, 10 0 OmAV>-r;JX<^;feS[^^*St>f»J^^;d5 

15 mmm 5 0 ) 

^(D^oic\^xnhtitcmi-^i^i o oKMtzi^u M^4 0Ki%O7K^ 

61 



wo 02/41422 



PCT/JPOl/10050 



(HilM 5 1 ) 

immm 52) 

iXTK^^b^ Ufc^^fi. m^aj 50^ mm^ bT. Ss^t^t-a^^J 

(HJfe^sj 5 3 ) 

iXTK^-fk^ y ^jv^ii^^mm nmm ^ot nm\z. l-c, w&i^-^M 
{imm 1 6 ) 
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3 mm<Dmmk^M^^^& 3 . 2 0 g / c m^c^i^^Riii^^icAiijE^ji^-r 



C^l 5] 







0 




mMm 5 1 




2 




Hife^s 3 




ifcUS^J 1 6 





liV^ V^/WT-fe !? X T y l^^it'^'^^M UfdHlife^J 5 0 1 ~ 5 3 O:®'^'}*^ 
LTfife?^<*coJEm^^<lrS!l^Lfc (n = 1 0 0)„ 
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^(Dm^3k^]^T(Dm 1 6 (n = 1 0 0 (D^^m.)o 



mi 6] 





EBmBm (N) 


mt&ms 0 


7. 4 9 


M^ms 1 


7.4 5 


MMms 2 


7. 4 3 


MMm 5 3 


7.4 0 


ttmmi 6 


4.8 8 



;^ 7^ T y :^mit-^m trm^mmKHm ^'^tc.:itizjiv. ^mt^-viomm^ 

5 «iS(^«t5:j(^'a-^J ^0Mmm. a . 2 o g / c m ^ o 

15 t%<Dm^\zX.^'^ (*t!K: SKD • 1 1^ ^<^jfeAHRC6 0) ©F^^-^ 



[^1 7] 







MMM 5 0 


0 . 1 9 7 % 


HJS^^J 5 1 


0. 2 0 2% 


MMm 5 2 


0 . 2 0 6 % 


MMm 5 3 


0. 2 0 1% 


it$(S^J 1 6 


0 . 4 0 9 % 
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imMm 5 4 *D i t/jtsssM 1 7 ) 

3 -(SiJC o TV > S r i bfco 

^1 (^:^^ v'Tk^fb^ V 10 0 ICfi:$P(c5^ UT^ 0 . 5 ^m^<OY ^ o 3 
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;^-=^r->7K^'fb=y'ir/l^ : A^^l^ : a^^= 10 0:6: 5 
:z<DV^(Dm^i^mmt. 3. 2 2g/cm3S^-efcofCo 

: KtKIS^^'I' l^^^ : 1 2 N KOH= 10 0:1. 5:55 
iC5^(^ffi|&^/^(^^^fi2. 7 0 cm^g^-CfeofCo 
10 mM^t bTfi. 1 2N<:^KOH<t 1NC9L i OH^^'a'Ufc7K^^>ffiV^/c„ 
lE^SI^^ftlcr 2 4 0 0 mA h ^ M^M^^A^ 2 6 4 0 mA h (^mXlEU 

1 . 1 ) ^ lEm^^^&i^M-^^WMWitm^ 1.2ml /A h i: § j; 
±^mi::i.\)^^bfhtz.jEm'^ms -^m^?^^. 0lSi::^-t-AAi^-i'X 

15 T^^XfCo 

3 0. 4 0. 6 0. 8 o'c<^ii?&«ff {^ia«u ^M^i^'^m.TxocvomiM 

20 0. B#Pb^ t (0 : t) = (4 0~8 0 : 2 4~7 2) Wi/v'T-feSil 

^±.\z.mm\^tL^oK. ^[c^egji, i«v^ocv (MiEi^sjE) <z)m?i&^ge;feS: 
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iMMM 5 5 ) 

;i(^iE«i^'^@Sf^v\ *a^M^ 8 0 %@^#ffl^"e, ?&^^io, so. 5 
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^■^:t^->'7i<Mit^y^^^ : : 1 2N KOH= 10 0:6:5 

:i(0^(D^m^^^i^. 3. 2 2 g/cm^m^tf&ofCo 
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: ®7Kt^>'^-f : 1 2N KOH= 10 0:1. 5:55 

;l <O0<DM^^^^(D^&\^ 2. 7 0 g / c m^a^T'fco fco 
MM^ti^Xi-i^ 1 2NOKOH7K^?gtrffiVNfCo 

n^ifhftmt^^ 2 0 'C#Bi^T 3 0 P^jfeSS LT^tefk^-^fc^. 2 0 'C#H^ 

TT 1 5 0 mA 1 . o v;«7 5' b • ;*-:7 o:tffl:^;feS[m^fT^i v^, wcmmm^mm b 

5 6 ) 

n 5 m(ommrQ. ^•r5%zn.i%co ^s^^fc^L^-fb^ ^/u^i^m vtco 

tL-C*5«?. 2 Mt^lS^:^ -Jt/UtKMs 0. 1 5 8M©^iS^M^7K^^g^ O. 0 
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3 5 M(Dmm='^vu h:^mm^M lt. 2 5 %T>^^^T}^mm^ s i^m%—^ 

(^tii-^T'#^ Loo^ pH3i^M3— 72 3-ei 1. 5~11. d^MKWMl^ 

;i(^>J: 5Jc:L-c#e>t7.fc*fiE^;ds. 5%Zn, 1 % c o 5' ^/I't?^ 

5 ^ <!: <^?S®{*. )i5&5|cx||IllJlf^fet:: J; o TlfeB%30S7K^>fb= -Jr/k-Cfc 5 r. h (Ot^ 

T5%Zn^ l%Co :as*^ $ tvT V ^5 ^ k ^ff o fco 

iS^V ^T^ ±IB 5 % Z n ^ 1 % C o Sr*^ U^;ic^f b= ^^\^=f- 10 0 SCSIfP 
:^^#H^-C7K*^(^)Co (OH) a^in^taW^U^iJi^fe) 1 ON NaO 
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5 4 9X10'*'-'4. 4 8 X 1 0'*N/cinT?(35o— ^s^^^-^^t?" (iJ^— # 

^WP 2 3 0X8 0) (CiSa — ■7 3:/^-«j5'i<^3 ^*3.Ss *3«fct/:?'7 
(B;$:i5^7=cxl/-i$? ^GRN-T-5 4S) tz: J: 5 

(D^<Dl§iM.'^^^ 200~800Ai m<^|gffl(c:*3tt Sims <^ilX^Sr^ 1 8 

10 ;^-ro 

15 

C^18] 



(X 1 CN/cm) 


— XkitfeltK^ 
• (%) 


0.4 9 


4 5 


0.9 9 


5 0 


1, 5 1 


5 5 


2.0 2 


5 8 


2.5 1 


6 1 


2.9 9 


6 3 


3. 48 


6 4 


3. 9 7 


6 4 


4.4 8 


6 4 



Ml Si>^^X2^9=i>'y^^d'\Z^^^J^^tl\^^ 1. 5 X 1 O^N/cmfiAJi 
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^fc, ^(Df^(Dm^~(:n^ ^J^mM-t4:. 4 8 X 1 0''N/'cm;eiS|l#-T:^n 

7=3WN'^^<Z)^jf^JBE;^l. 51X10^~3. 48X10*N/ 

^■^^^i^ii'Mit^y'^Ji^ : JJ?>' : 1 2N KOH= 10 0:6:5 

: S^TKtt^M i^iJ^— : 1 2 N KOH=100:1. 5:55 
^(Dm(Om^^J^(Om^\-t 2. 7 0 g / c m^i^X^fcofCo 
mmWti.Xii. 1 2Nc^KOH7K^i^HlZnO$:t^fB-t-'5^-C^il¥bfc'b(73 

r <on(OWm-hU^J^^^\^-^^ 2 O 'CT*(0 10 0 m A/ 0 . 8 V c u t ^Jc 
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C^l 9] 









(g/cmS) 


(mAh) 


(%) 


2. 4 5 


13 4 9 


8 0 


2. 7 2 


16 4 7 


8 8 


3. 0 4 


19 2 5 


9 2 


3. 2 5 


2 0 5 8 


9 2 


3. 5 2 


2 18 0 


9 0 


3. 8 2 


2 0 7 7 


7 9 



5 (Jt Wfl 1 8 ) 

« 

#<DT/w:* y •^>^;*f (M n o 2 - z n — ^^:^v^bns®i?~ 

Wh. V— if^lCj;5D5o^S[:654 o~5 OAimmi|-C. l~12 0Amm^^ 

20 X'^^'r^^^j:^h(OX*h^o 
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0 

^ fc o?^(Z):^dE^-v/'7K^'fk= y ^/i^(r>N i 1*$^ e d t Aj^jfej^ if t:: J; oT^ 

ai^^aa ;!J?X|SI (^) iiWP2 3 0X8 0). ^sO: t;«ji^/^j/7 = ^ 1^— 
15 C/a^-iJsSiS (B;^:^'^^^^— (W) i!!GRN-T- 5 4 S) ^fT^feoTjE^^ 

:L(D^^(DmM^B. : 2 0 0~8 0 0 jii nKD^HlCjSttS 1 IeI @ OJR^ ilr* 2 0 
20 [^2 0] 







(X 1 O^N/cm) 


(%) 


0.5 1 


2 7 


1. 0 2 


3 3 


1. 5 2 


3 7 


2.0 1 


4 1 


2.5 2 


4 4 


3.0 3 


4 4 


3. 4 9 


4 4 
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itiSMl 8<D^2 0;ei^b> ^com^:is^^X^\r^&LUmi>^^bfh^^Bj:t:>tllt 

ISix tt]$fe^^<^lli^-xf f^. 0Jf^^-:fj 3 . 4 9X10 *N/ c mtm^X':Li\.^m 

0^~2. 5 2 X 1 0^N/cm;6^b SrJi UT) #e>ttfc2 0 0 

20 ^X£i^f^, ^M^J 5 6^1^ DM^^'J/'v'K 1^ Cl&fi3 Z n O if ^B. 

;i 2 0 'Ct?c9 100 mA/ 0 . 8 V c u t WcMi^ 

25 
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m2 1] 



(g/cm3) 


(mAh) 


(%) 


2.11 


8 8 6 


6 1 


2.3 2 
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